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A web based tool for space weather monitoring,
analysis, event studies, and system science.
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A multi-agency partnership to
support research and development
for next generation of space science & P

space weather models %“ i‘;
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O Established in 2000 as an essential element of the
National Space Weather Program

© Designed to be a long-term & flexible solution to the
Research-to-Operations (R20) transition problem.

Game changing step in space weather program



A

Community Coordinated odeling Cente

B T —

7 1+#17

= > o . :‘

4  Ourvision is to continually

.. improve space science research 2

\\ and forecasting capabilities, and
to increase space weather

knowledge and awareness.
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CCMC Assets & Services

Models
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(expanding collection: > 80)

Multi-Purpose
Tools, Systems,
Databases

Simulation
Services

- CUMULATIVE GROWTH

- RUNS ON REQUEST - C
= (> 15K runs)

Space Weather

Services
for NASA’s missions

Assessment,
Metrics & Validation
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CCMC Core Assets and Services

MODELS: The CCMC hosts a unique and expanding collection of state-of-the-art space
science and space weather models developed by the international research community.
As of December 2015, there are more than 80 models and model combinations that
cover the entire domain from the solar corona to Earth’ s upper atmosphere.

As a designated recipient of NASA Living With a Star strategic capabilities deliverables,
the CCMC is expecting a significant increase in both the quantity and complexity of
models within the next 3-5 year.

SIMULATION SERVICES: Models are served to the international research
community

through one-of-a-kind web-based interactive Runs-on-Request (RoR) service.

v User-configurable input parameters and
model settings.

v Users advising and custom simulations.



..but first,

A little
Story




In 2004, the
Mars Rover Spirit

experienced an
anomaly...




Communication
with Earth was

lost for several
days...
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gather information.
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Was this a hardware issue?
..a Software issue?

Were environmental forces at play?




Was It Space Weather Related?




Was It Space Weather Related?

The Heluophysucs Duvusuon at NASA

HQ was asked ‘I’hlS queshon...r
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4 With so many NASA assets throughout the ==
| Heliosphere, the agency identified a critical
need for the

Integrated Space

Weather Analysis
System
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iISWA Solution

Acquire, ingest, and produce space weather relevant
information (initial focus on NASA needs)

Utilize both observational and simulation/model data from
diverse resources

Produce and provide real-time data streams
Categorize and archive data for historical impact analysis
Provide customizable and highly configurable displays

Disseminate through the most widely deployed and
accessible interface — the web

Version 1.0 deployed November 2009
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NASA NonNASA c al ggiveffsitvll termational Highly diverse and distributed
on-| ,ommercial ucational International 2oti
Mission Data Mission Data Data Institution | ... Data space weather datg consisting of
Data the latest observational data along

with the most advanced space
weather model simulation output.

iSWA system collects data from a

large and evolving list of sources.

Data is sorted, characterized, and
iSWA system processed into ‘mission decision
supporting’ products in response
to individual user queries.

iSWA generates and provides a

user-configurable display panel

= that can be accessed from a
D standard web browser. The end

user can then customize their

) display to focus on specific

y Spacecraft Martian - " .

oo Siing Crarging mosprer o 5"";,,’5:’;55“ products of interest.
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| Distributed Space Weather Resources CCMC Space Weather Model Resources I
e 1P
(L Internet I)
Resource | Information Retrieval Robot l-:
Registry :
— - 1 >100k
ata | Data Sorter I ] : [
 Registry T  files per
S— : { da
Data/Tool | Tool Service I ] y [
BACK END Registry
........................ e WNew data products
FRONT END ;77*;’/ are created usina raw
roduc . WA
Registry I WldgetI Agent I
+ Data products are
v v R 3 RN ¥ Data prod
' ( [g—<= registered and
~ s _ ~ & packaged for display
Vicsing B Fioids 56 40000e in iISWA system
I I I I I |
— - 1
Cygnet - . o] .
Registry Configurable Web-Based Dissemination Service CWDS
— + iISWA System
( T Interface provides a >
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v v ¥ v ¥ 7 control panel to
— — present operators with
FEI = - @] | I only the products and
i OOom mod 1 tools of interest
*569 Unique Data Feeds, 84 Million Files Registered and Archived, 408 Consumable Display Products currently managed in iSWA Cygnet Catalog

Architectural Design Feature
All Robots Run In Parallel, currently 6 instances of each running for performance
Originality

Comprehensive/custom data model

Custom interface design
Innovation

The display system

The data model and complex relationships



Innovative Dissemination
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Web-based. User configurable. Available world-wide.

One-stop shop for state-of-the-art information!
http://iswa.gsfc.nasa.gov
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iISWA Design Highlights
+  Comprehensive data model that drives the system
Minimizes need for actual code modifications
% Allows rapid additions and modifications to data feeds and display
L products
5 + Every granule of data is registered, cataloged, and archived
% Access data products for any available time period
Generate new tools and functionality using multiple existing data products
+ Consistent Interface with uniquely identifiable product icons
A + Customizable layout
Z automatically saved on browser exit
L'J_J can be bookmarked and shared
% * Auto updating products and tools
E + Individual and global date search functionality for historical impact
analysis
. Detailed-d ioti for-d Juet
16
Uniqueness

1 - no other system is currently available that presents space weather data in both real-
time and for historical time periods in a user flexible and configurable interface.

2 — system architecture is flexible enough to be applied to other applications

3 — architectural design allows for rapid additions of new content a quick maintenance of
existing content

Quality
1 — backend architecture facilitates ease of maintenance, extensibility, new features.
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Unprecedented Access to Space
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http://iSWA.ccmc.gsfc.nasa.gov
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Dynamically Generated & Interactive Products: Solarscape

Magnetic Connectivity Solarscape Viewer -0

Alerts/ Notification: Earth(Gong WSA Enlil): 16.6 degreesfrom active region.
NOtIfI CatiO ns Notification: Venus(Gong WSA Eniil): 2.6 degrees from active reglon.

Magnetic
Connectivity

Solarscape Viewer, 8 Mercury(Gong WSA Enlil)
Lat: 18.7 Lon: -137.1
Nearest Region: 77.

User Selectable Features
(MAG4, NOAA Active Regions,
CCMC Magnetic Connectivity )

User Selectable Background
(SDO , Generic Grid )
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Mobile Access Powered by iISWA j%

Android Front-End to iISWA
+ History Mode

+ Movie Mode

» >50k Downloads

+ Available in Google Play Store

10S Front-End to iSWA
+>100k Downloads
. Available in App Store

mzger

pal
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Undergraduate Computer Science Interns
SW Research Analysis Tool Development
Powered by iSWA

Jack LaSota Justin Boblitt

Web-based CME Analysis Tool Android iISWA App

CME Tool Link Sample Analysis Link iTunes Link Android Link
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Evolution of iISWA

Development System
~2008

2n Gen System

(Under Construction)

Production System ~2016
~2011
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Evolution of iISWA
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Iswa Portable Prototype
Deployed at Science for Space Weather Workshop January 2016, GOA, India
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Done
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Live System at NASA (Internet): http://iSWA.ccmc.gsfc.nasa.gov
Local System/Intranet (CCMC’ s Wi-Fi Network): http://10.0.1.5:8080/
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